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Abstract of JP9064484 

PROBLEM TO BE SOLVED: To provide a 
vertical resonator type semiconductor laser 
which oscillates with a low threshold 
current. SOLUTION: An n-type ZnSe layer 
12, a multiquantum well layer 13 
constituted of a ZnCdSe well layer and a 
ZnSe barrier layer and a p-type ZnSe layer 
14 are laminated one by one on an n-type 
GaAs substrate 1 1 . A polycrystalline ZnO 
buried layer 15 for constricting a current is 
arranged in both sides of the p-type ZnSe 
layer 14. Multilayer film reflection mirrors 
17p and 17n constituted of a polycrystalline 
Si02 layer and a polycrystalline Ti02 layer 
are formed on the p-type ZnSe layer 1 4 and 
in a surface of the n-type ZnSe layer 12 
exposed by etching -the GaAs substrate 14 
as a reflection mirror for obtaining laser 
oscillation. Furthermore, a p-type AuPd 
electrode 16 is set on a ZnO layer 15 to 
cover the reflection mirror 1 7p and an n- 
type AuGeNi electrode 18 is set in a rear of 
an n-type GaAs substrate. 
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i 0 0 5 6 3 114 ii. *%mmm<?)mmm%mm?L¥ 

fcte. $ftM55iiS£ ( 7 7K ) T*AV^|0tt L/cia-^C 
W^itJtSS^^ar^LT^I.. 93R ( a) ii % Slffi 
S* { L f l >ffi I thO 2 {§<D(iI £ t S^OX^? h /kC 
40. *if (b) (i. Bi«8S*«L&^flIth^)0. 9 

[ 0 0 5 7 3 iiiJ: 0 .'rab«S5**LS v^WaWTT 
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** (b) 0%&C{i7"D-H^S^SJciK3t*^4.ilT 

£ ( a ) t1t»;-^ HMIaWIMlTlvt. U- 

1f fHfcW* 4>ixT if ' l> £ t aWC # 4 . W — TWBS 
*«i4 8 4 n mX'h *) . U— f SlfeSSW).*^? h/Hf.«l 
(iO. 9nmT**l>„ 

[00 583 H5{i. *^M^ffic7)Sil*ffiSa#fe* 
*«ftu— f 1 0 OO^BA-^-ySr^-r,. SMUHz 

it. i&^m.mm ( 7 1 k > tv^xna!) uc«^# 

[00 59 3 ^ili 0 . »»»iutJWIWS{4tt7ftt«ft 

*mmBmv¥m#u-? 1 ooti, A U pd«ni 6 

**N£ H-rLJtpfflZnSeXf^^^-v/H 1 4 IZV >7 

mzmmzp§im®ffii£mix& r ) , $4>t^8 B a z 
caaxr. vSttiT?>i)^a« j i i #Fii3tcaA$ii 

[00603 %mmm<D*m#.]s—? 1 o o <r>mmz 

y 1 9£-?y.?lzm->Xti% K-7'L^pSZnSeXf^Jf 
yt;Hl 4Srx 7 -?-y^-ri.f5t. b55*<Ox «y f-v y 

tfa-^ittil :2:3) Srffl^T. ^x-zhx-yf-y/ 
Z'n?Zth~*imXh&. U*»Ls vlyhX'yfyy' 
T'ti. L»f Ufx-yf-yXfcJ: 4«®0^h.*^t)t 
0 . TO^rx ■yj-yy'M&mz. Z t bW&Xh-otz 0 

[006 1 3 ©jfiT'ti. K{b**3R^^fflVVt 

tt-f 7f y x 7 f - y ^"(cov ->T {i , I ii 4 ft i> > < o*ht> 
?8^*%4 f6 : (1995) 30 

P-ZN-15, gStV^iOhtsuka et al.: J. Appl. Phys. 75(1 
994) 8231) . L*>U :«Kft*«»^*ll*H 

5 'f x 7 f - y /r- 1 , x 7 f - y rmmtm i ^ t'coism 

[00 6 23 CiKC^tt^BJT'fi, C^/H^^t 
Xe^'7. arzfA L£&-&;tf* ^ ffiffl-t S E C Rx 7 +>7 

[ 0 0 6 3 3 II 6 ti, x.y^V^aut<?)JniS«BEtSStt 

2:^-r7'7 7T"ifel>. JWfcWfcli, GaAs»g±tCMBE 
ftT'^L^ZnSelS.lXZnMgSSel$r . CH 4 fc H^T. 

A L- Xfx ^ffl x 7 f - y /-f I) ig&:*§ ^ r - ? 
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[0064] ditJ: D . M*'XCX e ^fclD*. l> 
t. ZnSeSU'ZnMsSSe^V >-fiX^-&^oOT 1>. M 

X e #7. r&A L £V^Sr&t Jt^T . ZnSe&tfZnHgSSe 

OVvftoO*£t;:fevvtk. x-yf-y/atK*^2 0<£ 

[00653 H±*>T-*tt. CH,0)#*it*£ 
lsccm, H z ff)tfAm&Z 3 s c c m. RlfX e <T>H 
^-citftarO. 8 s c cmfc LX&bivX^t. LipL. 
ftfW&Mii - ftCER £>ft & k OT'teft < . CH4 co^ 
*tC*H-4Xetf5aaoJt (Xe/CH,)*tO. 5i0 
A£<1. SiOi'hSO (-t%b*>. 0. 5<Xe/CH, 
< 1 . 5 ) b v '3 ikftffffitz $ tour, X e tizcoim 

[0066307 ( a ) ii, #Sgfi0BB£U:0«->fcJfe 

^'^J; 9#^ft&X7^y^tt£^M£Sf8»rffi0 
x"J>9. 07 (b ) ii, tt*fiffi£J:aH*$:Jli^fcK 
7 A x 7 f - y «k "9 f# ft 4 x 7 f- y 

iz^twmmx'hh. 07 (b) iz^txoiz. t£#& 

arc«x 7 f - y ^TBfc^KtStott 1 4 . *to= » t 

t. 07 (a) \,ztt£oizitmmm<ry%mz£i\ 
if. , i%hi\h^v^y7'w\mtbx^®.z'h r ). mzm 

iEyj ft toi. ft 8 0 tens. 7 f - y STTOftx -y f- 
y/MbW* £>ftl>. 

[0067] i<oj: ')&-r<'to^sstt£ : rr&§jjg 

S#Sfi fc»j£ $ iff fcBrffi JBflbMSH o ^» 
o T v > & *&ttt . ttOtf-HHcifctfS ftf fclE 
&ttlfcttffi#*4»$ftfcv*. Li>U'#g*fc 

7z:'if'jZtt>z£^X. StttiCt ■Cftfcx 7 f - y /d 

to tiOWK:! Lfc«fifcWBJ*3 ft * . 
[ 0 0 6 8 3 0S li. XmifeBmt LtltfitzX e #7. 
£®A Uc* ? y&tf**£JBvtt: H 5 4 x 7 f-y 
ft*Kft J: 6S&&>! v ^ H 5 4 x 7 v 7 b <r>%ti 
-ffttcHLT, f£*B# (x-yf-y^fi) . K5-fx-yf- 

y?"n# , 2Stt^F7-^x7^y^^)0X7 hX7f-y/ 

y X'h h .. t <£ 4 ffi* 2r ffl v tfc V 7 1 x 7 f - >" 

^'coj®-&ti's k 7 a x -y f - > ymmtk. p L5ts*s,iiai 

AUfc.* ? y&l/fTKSfci-S. H 7^x7 f-y ^'O^h- 

F5^x7f-y^^atat. PL^ms^^ii 

(Jt^i:"«S^*ft : 5^w^ ^ft(i. *«BB!BfcJ:SXe 
$r » A LA:> ^ yS.l>".** t J: 4 H 7 ■< x 7 f - y / 
Tti. x 7 fy/i:J: 0 Jolttfffi ("4 /.^> ft 4 ^> - 



^'* ; »T ^ t 2: Sift t T l . 
[0069 3 tJ±«IK B ^T"(i . ZnSe&tfZnMgSSefcftf 
h^~,^vyW&%W9l\,X^hifi. ZnSSe^^JSCdZriS 
etWLTt, [SI^X-yf-y^S«* 5 ^S^ft, 

pa^if^x 7 f-y rm%h i t i> . 
[00703 iujS^j; ') *wmmx\t. wsssfei 

[007 1 3 GaAs^ifHI-V^L^W«<*l^— f T 

3S B B B Si0 2 Ji:Aii{i. AS6^{i-fM*^£ i ->xm 
rtSiti. t*»t. HRCZnSeiRlI-VIftft^WNIft 
tffl^ft«*aWtt. »2 5 0iCfc#»fcUSv*. -f-W 
^ftt, ZnSe»II-VIflHk^* i l i »*tm* > 4>**l^ 
mflLmzfibil I ^^ B B B Si 0 2 Ki*«ISt:ti V > 
X . 5fe(^fiR;SftTV^ZnSe^I I-VI«Hfc^«¥»*Ji 
W&H&tt, zr ± t $ * 4 V ^i6fcli , ZnSeJ^ 1 1 -V I BHfc 

[007 2 3 L*>U i^ioirffifl-C^fltStotSiO, 
(iraS^V^. ^ B B B Si0 2 ii32 ! lrX7f-y^ 

tn-fh-ixyb Lxmmy&i>, ®s&.v>mz*?%<?> 

X-y7-%te.Wfrt>y4 FX7f-^if^4t^t<- v 
[0 07 3] $4. t. ^ B B B Si0 2 (7)iW5g$(±A»^ 

[00743 *zx&9&0m?ii* n-^mmw^ 

— !f^5a<OXbr^ df x-V/Htf)JiT1f«1tA < 

ft. «M53f$*^^t i: t>t3Kffl taftKWffl^Iit^rfi 

[007 53 *»BjX'3fi»S3il^f4t LTffifflf 4 
ZnOSii. II-VI^^fl^fWrno-OT-A-JT. Zn 
Se, ZnSSe. ZnMgSSe^: fc'OW^ft^tf S^Ftt* { fistf)T 
BKttatflHiWttttftftT^*. 

m&mibA,b%<. m,*?^mnz%.mzm 
x^i. 

[00 7 6 3 it:. Zn«i, .^E2itt* s »T^< , ^ 
<OSM£S$^ffl{±Si0 2 <^fi<?)Sij3 0^jftVi. fit-. Zn 
OrieSfmii: UTfflV^i ^ t lz± '*)\ fS&MX'&&. 

itz&tf . inmmmiM *mix ®mmzwM $ ft 

[0077 3 $ ZnOti. ZnSe. ZnSSe, ZnMgSSe^r 
4. 



I 



[0078] mfttttte, mtti? y t vmiztmm 
mm&mzm&thiTQm<?Mtfmm 2 . 2 

IWW)l!gt5~10/imeaEfc4T**<LT«.. * 
X'h-?X, 7 v v YmtVlR<7)WffiW&&iz*\\ Z<r> 

[00 793 i<0«t 3fc. ZnOJg*^^4^Sa5Ui 

[00803 l3Lh<0lKBTJ±. £tSAZnOI&l 1 5ft 
^jS*Si02lt|«ftTi02lt*»^fl|jftSit*#lit 
&ft« 1 7 pS.LT l 7 n«(^/<7 ^S^ffll^V^ 
h *>\ r n -fe^Sg^-ha-fcffii, ^-T' t i ix 

[0081 3 09(4. TyXvitltz&mzm^XZti 

[0 0 823 09<OfltfiSfc:*Hvt s Jt2£8Ss9 OOfpfc 
SHt6fifc«fi9 6*)±te. ii-vi8j¥3Sft'7x;\ (£ 

fc. f&iOltS59 7^±fcZnO, Si0 2 i^iTiO^?-^' 
•y h9 2£ffiat$-S. 3 4>fc, K2SS9 0tU. 7^- 

[ 0 0 8 3 3 £#WC:Ji, *-y-yh92£?x;N9 1 
AUcKl^'x, ffl*(fAr#x£$ELT, IWtSiBi 

-y-y h 9 2(ci*i3&»-jTJna«5gs-e-4. £<o«gg-?\ 
]i-viffi^^«g9 1 ff>±&mti^ 

[00843 09 fcSrf gg 900 OffififcT'ti, TlVri 
ytfzmKt 9 3 frbkr/fZ 9 0 O+iC&A 

-ti. t miz^ mmtfxmx ! g9 a x •jBsssrjtsgs 

(i. IJ-VIBHm«ME«9 10±t«BW 4Zn0fcir<Olt 
OK* Oft St r K CI t § . £ f§ I Z t if 



(8) #^¥9- 64484 

[0085 3 mz. TiOjiTCU. ^<-y'^IS«ffc:K*» 

ma LX . %Mm%MM 1. 7 p fttf 1 7 iw*>E3«W)ffi 

I: <ciD, ^SMfttf£«J-f&.Ii:# 
X'ZZ. Z(Q&%, £&Jtei0 2 12:£ttATi(feJ|J:£>& 
«B£$iX-i»^l)iS:*f^l 7pftT/l 7 n<0R»*SrS 

mt^Zti V vr . ifcg4 9 0 n m fctt l/c 9 9 %J.Xh^ 
[00863 01 0(4, *mffi&miZfe'>XBf$,ZtlZ> 

mmm&mm<7Mm&**t?y7Xh?> . z. 

B B H Ti0 2 «t iSSiut. JBffWIS!l«tt*«ft< 

1 7 7 n3fi«#4*LT^SC:i: >IiXJ: 

•9, «0«B!BK:a-9T»*S*il.#«ilR»ltl 7p 

six 1 7ni±, mi>bxm^%MWtf&^^jx.x%hm 
^ffix-bh. 

. [00873 «ra<0 J; 3 fc, *^)5S^»T'(i. «TOS 
4ICj:0naAuGeNi«ei8tttfflLTV^. 
[00883 ^^-■fffitm^.nti 7*hVV? 

y7i\ix$:m>tzt&tzMz. *mmmx*\L si k— 
mt-m. 1 3 o o -c wt t v * 3 <a v »autrjs*-f 4 « 

IB 1 8 £ n^AuGeNi *^^fiE1-|> i t tPtfflrtb I . 
1 0 0 8 9 3 * 1 (4, LTttflm&fir 

tiX*). AuGeNi^#1^3§$-fflV»il(i', 2 3 0"CT"5^ 
fikrmSmizXhX WPflr*-5 'y^^M^ft^ix, S 
liffiSUli LT{±*->5 X 1 0" 3 Q • c m 2 c0fl*^f 4>ixT 

[00903 
[^13 
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• InSn 


AuSn 


AuGeNi 


AuGe 


CO 


275 


245 


230 


275 


CO-cm 2 ) 


1.84 X10- 2 


4.15X10" 2 

■ 


5.00 X10" 3 


8.18X10- 3 



too9i] (H52 comm^mm. > xwmn 2 ohm 

[0092] #llHS^D#@ftl'—t'2 0 0f±. II-V 
1 W#&& I- — f K 3S fc ZnMgSSeX ? =¥ ^ /HRl/Zn 

[00 9 3] HI 1 (a) -HI 1 (c) {±. ZnSe&II 
-VI £ ffi v ifct^fflBSC <t £ SUSISfSMW 

feiimftu— r 2 oo^ffijt £*-f0-e*s. mftwt 

tt. 01 1 ( a ) t±. 2 0 OtftfHHS:** 

#Hi0Tft 9 . 0 1 1 ( b ) l±. 0 1 1 ( a ) O& 1 1 
B-i 1 BCtJttSBirait-ftS. £ft, 01 1 (c) 
{±.011 (b) £5SSix£KH£&ft6ilfc^U:i)*> 

[0094] umifcV— f2 0 OT'li, Si £ Y-rLtz 
nSGaAsfflSl 1 10±C. CI £ F —7" LfcnffiZnMgSSe 
xt?df^-wH (777HI) 112. ZnSe#Flfc 
ZnMgSSe/O; 7lfcA»fc«Mt$ivC ?Sttli: LTlSStf 

hzmm.TRpm 113. &#n£ K-rutpSznMgss 
exe^^/wi (?7 7h*i) 1 i4#>\ naati 

$itTV>l>. pSZnMgSSextr^dfv-v;Hl 140PHM 
tcti. *g5SraJp-t6fc«XO^fiZi«iai 1 1 5 A 5 
i£S*ilTV>4. pSZnMgSSeXtr^dfi'-wWll 1 40 
±fcGaAsS*l 1 lfcX-yf-y/tT«aJS*fcifflZnM 
gSSell 1 20HMfctf;t ItftKiOjlfc^lSftTiOi 
flfc/p4>ffll£3;h.*£lKRitei 1 7 p&l/l 1 7 n 
tf-Ht-fixJEM $ ilT V >T . V— f %M i'&h tzth<?>& 
%mt LT««Tf S. Sfcfc. ZnOSJiJIl 1 5<0±t 

t±EStst 1 1 7 p J: -j icpSAuPdfl:^ 1 1 em 

fi£*fU —-ft. nMGaAsS^l 1 1 ^)S®(ClinSAuGeNi 
mffil 1 SA*t£E$;h.T^S. ■ 
[0095)01 1 (a) O£M0T1i, RStil 1 1 7 
1 1 6TS^lTV>tai^V\ GaAs 



P {± 



$81 1 1 (?><P>bmzB&ZirtzfflQM (J6) 119*) 

iKStfflS-fitafcJBttSilSRStttl 1 7nt. 0 
11(a) TUJiJl.'Srv*. 0 1 1 ( c ) J: 9, R 
Stftl 1 7pA<R(S»*t-ftl>;t* i 'i)* > l). JHSUt 
U— f3&±. GaAs»£l 1 lOBSPgU 19z:MtX, 

[0096] ^dBBlBta^tU. CIS: h'-7"U:n 
SZnHgSSeXt^^^-vvHl 1 2S.l^NS: F-7'Ucp 
SZnMgSSeXf^^x^yHl 14S\ GaAs*Rl 1 1 
ttg^S^-$1i:T^T# h. A:<r>tzMz. S5 n D q»OX 

SEt±3mAeKfctttoT/hS^. 4fc. fSBKfc£ 
(±4 6 4 n mtfnt , SI 0|iilJgJgO¥3Sftl'--f 
100J:9t>5I*5T**. Sfefcs SfltfttLTtt. 

& 7 jg t m#>T htn . 

[0097] (35 3 OHStOJBffi ) #f& B J!03l 3 OHM 
JWKC*5lt44 ! »*l'~ 1'3 00s, 0flSfc*rftvriii 

[0098] at^OBPJBW^WWt^-^S 0 Ott. ffi5i 
1 tZnMgSSeX 1 9 * /H ^ffl t ->/i#fe®^ U - 
iTPfti. *SSHflKBT«. N5: H-7'L/ipSZn 
Sextf^3f^-v;Hl 24<7)±CRgi^K (ESI 6// 

LT. N$: F^L^pSZnSeXb^^^^/H 1- 2 

iTZnMgSSeXh'^Jf> ^;Hl 2 5 £xtr?* 
fig;*^?. t , Si0 2 V7.^cO±tl±ZnMgSSe(M*L : SrV^ 

jW&K-fS. -OaSS. ZnMgSSeX t^Jfv-^/Hl 2 

[ 0 0 9 9 ] 0 1 2 ( a ) -0 1 2 ( c ) (±. ZnSe^I I 

fi^NI^V— f 3 0 OOlfjtzrjF-f 0X'ftl> . 
it. 01 2 (a) li, ^NSS#b— f 3 0 0Oi1«*3W 
#.W10t"ft 9 . 0 1 2 ( b ) (±, 0 1 2 ( a ) OH 1 2 
B- 1 2BtC*3(fl.irS0t'ftl>. 4^.012 (c) 
{±.012 (b) fc*$ft!>mffl£4fWfc«U:kc9 

T'ftS. 
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[0100] *mftl—f3 0 OTti. Si z V—Tttz 
ngGaAsffiO 2 1^±(.~. CI §• K — 7° LfcnMZnSeX h' 
v-WWl ( ? 7 y Kl ) 122. ZnCdSe#Fl kZn. 

se.x>j 7Mtfrm&*i\x%mt ixwu&tizm 

i^Fl 12 3, Rlftix H-r L^pSZnSeXh'^df 
>-wH (?7 7 FJI) 1 2 4*5, Ji^«$ilTV> 
4. P^ZiiSeXt^df^+yPiil 2 4confflMi, 
*$^t4£toOZnMgSSeXt°:?*i^;Wil 2 5jWI 
iUmt LXmWZhXi>&. paZnSeXf^df >-v;H 
1 2 4<7>±kGaAsg$l 2 1 fcX.y^y^'LTHtBS-t!- 
/tnMZnSell 2 20^MWi, %>m££\Q t mb%t£iJ 
i0 2 lt*^o^§ilS^lTO^l 2 7 P &tfl 2 

7 n*Hix^-«$nT^t, \s-fmm&t& 

<7)%MimkLTmm-2>. S^ El (ZnHgSSeX 
e?3f>-WWI> 1 2 5^±C{SR|fMl 2 7PS-S3 
J: ? fcpSAuPdtffi 1 2 6*^$$^ — 2i\ nSGaAsg 
Ml 2 l£7)gM^(inSAuGeNil;ffil 2 8* { iSB$flT 
1^4. 

[01 01] 01 2 (a) <?5f5HSElrtt. KWtl 27 
pJi. Hffil 2 6T-S*?nT^Tl^. ; SrV\ £fc s GaAs 
SMI 2 KO+^CJgjSSflfeBBPa (£) 1 2 9c7) 
fi»fcffiS-t4tl«CJglftSil4R*rtl 1 2 7 n i . 0 
12(a) TUJUfcK 012 (c) J: »5\ R 

mi 1 2 7 P tmrnm^x-h . %m uz 

mt, GaAsS1£ 1 2 1 OUra 1 2 9 Sr >I t X . 

H+o^Sio^riai(casjtS<tft. 

[0102] ZnMsSSeXf^df >-^;H 1 2 5(i. £«g 
J60fflai 1 2 5 t LTZnMgSSeX f^^f>-r;H 1 2 

[0103] ( m 4 commcomm > ^hjcosi 4 

^cfcttl)^*^— f4 00?:, EHBtSnJ^TSl 

[0104] ^WMkO^frP-IM 0 0U, ZnMg 
SSeX f ? ^ v -v ivm t ZnSeX * v -v /WI frfcffljfc 

$it4 &mffiuttst&rt& xzffiwti'-mb & . 

[0105] iii4T'««»JBSBT#«l«Elrtt<0fllJjc 
LTffiffl LT^4£& B B B Si0 2 l&l^S B 1,Ti0 2 l 

£&V\ L*'L. ZnMgSSeXh°^Jf ^/HtZnSeXf 
* df v -v iVM k *» <>« fife * it & $JMKJNteJS Vtfi 

Asa***?!"?**. 

[ 0 1 0 6 ] 0 1 3 ( a ) -0 1 3 ( c ) ZnSe^II 
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64m*p-if4 oommz^tmxhh. mmz 

tt. 0 1 3 ( a ) (i, f 4 0 0<0*HR*5%* 

01 3 (b)l±. 01 3 (a) <mi 3 
B-l 3BC*3(t4l8rm0TJ>4. 013 (c) 
tt. 013 (b) te3*$;fc4Brffl££#tte«U:i>4> . 

t-£>4. 

[ 0 1 07 ] ^m»f!p:W— f4 0 OT-fct, Sir K-TLfc 
nSGaAs^K 1 3 1 0±C, CI H -7* W:ZnMgSSeX t 
^y+lUt ZnSeX * i"? >VM k 4>«J&$it4 
nWZMWMMm. 132n, ZnCdSvSttl 13 3, &IXN 
r Y—VL fcZnMgSSeX tf ^ df - i-wWi t ZnSeX f ^ * 

^;Ht*^M? iti pS^IMKIMI l 3 2 P 

A*. JRKBHSfLT^*. M1411 3 3*>H0g(CUL « 
Sar^1-|»^^O^i^ B 3 B ZnO©ijl 1 3 4*«K$ia 
T^S. HC. ZnOJ15iS 1 3 4 <73± t^pSAuPdl^ 
1 3 5tfm$L Sit. nSGaAsfflfl 3 l^Sffifc: 

JinMAuGeNilffi 1 3 6*^g$itTV^ . f&SLfcl- 

[0108] 

mmfti>-i s mmxn, mmimmmx-mt 

*^ifeits . . 

[ 0 1 0 9 ] *fc. II-IV^^*« 

^oSEttt-fCit/ciPl^lgfc^l). ZiiX 
0. J F?t : Srx.y^y^ll®H#i. l lJ:^T'#l.. -tots 

*. «a**r»fc«J«-4flB6*ffcS£ kT* 4 k k fc 
tc. L^v^ffi«SE$r<S<-r4^k* i T'll.. . 
[0110] ^ B B a SiO 2 iit^G a B Ti0 2 «t*^)fi^S 

it4 ^ *«Rs«i"cii , si o 2 1 Tio 2 1 wsmm&te 

^7c^<. Wv^SW**fl4ikT'*&<?5T. 
*»£ffi<-fft£ka t T'*$. Ti0 2 tfclt41t» 

4wk#T§4. 

[01113 S^t. *JHHK:J:*itf, ^i^U— f<r> 
SMOGaAsS^r LT U— f ffiTJa-JRO ffi^i^W 
^r^L. CIS: K-7'UcnSZnSeXh-^Jfv--v;H 
LT^teASiOj 1 k ^ttATiO:! t *»4>flK3fi.5 
^IRRWilSrJBlfi-tftCfcfc-jT. CI* H-7'Liin 
MZnSeX h* ^ ^ ^ -v )V M CQmffi Z @W X t^BSi t' ^ 
4. witiO. 3tO&a^J;4RWOffiT*W]$it 

[01123 i—ff/c^timtimiM^Ltz 

mffi*. iSia7 , o-b^T'^-f4Ck*^rSgk : 5r4. ^ 



[mi] ( a ) ii . *%pmm i (vmtmmi'ZM-f h . 

ZnSe^ 1 1 -VlWmft % ffl V ^iSltftfiffS*^** 
r^^er^r^llfJ) 9 . ( b ) \±. ( a ) <n 

»lB-lBK:*5»t6BrWiaT*0, ( c ) ti> (b) 
[[22] (a) - (e) IB 1 1^***^--^ ^) 

[ 12 3 ] [2 1 ^sa*ii^s*^Sf*:i/-^«ai- 

So 
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